Effect of Gb3 in lipid rafts in resistance to Shiga-like toxin of mutant Vero cells.
Shiga-like toxin 1 (Stx1), produced by enterohemorrhagic Escherichia coli, binds to its receptor, globotriaosylceramide (Gb3), on target cell membranes, as a prerequisite for inducing host cell intoxication. To examine further toxin-receptor interactions, we established an Stx1-resistant clone of Vero cells by chemical mutagenesis. The mutant cells, expressed Gb3, but did not bind Stx1. These mutant cells were larger and had more Gb3 per cell than wild-type cells. Gb3 from both wild-type and mutant Vero cells was recovered in lipid rafts, isolated from cell lysates as detergent resistant membranes (DRMs); the DRMs derived from mutant cells had a lower density of Gb3 than did those from wild-type cells. Stx1 did not bind to the DRMs of mutant cells, both by ELISA and surface plasmon resonance. However, Stx1 bound to Gb3 separated by thin-layer chromatograms from the DRMs of mutant cells. The results indicate that not only presence of Gb3 but also Gb3 density on lipid rafts were important for Stx binding.